a b s t r a c t INTRODUCTION: While isolated traumatic urinary bladder injuries are rare, combined intra-and extraperitoneal traumatic urinary bladder ruptures without an underlying fracture are an absolute rarity.
Introduction
The present work has been reported in line with the SCARE criteria [1] .
The urinary bladder is a muscular hollow organ which is well protected against external trauma due to its location deep in the bony pelvis [2] . Hence, traumatic urinary bladder injuries (TBR) are rare, representing only 0.87-1.6% of all blunt abdominal trauma cases [3, 4] . They usually result from blunt or penetrating trauma. Up to 90% of TBR are associated with pelvic fractures of which only 5-8% are combined intra-and extraperitoneal bladder ruptures (CBR) [2] . A CBR without an underlying fracture is an absolute rarity. Timely diagnosis and appropriate therapy of urinary bladder ruptures are associated with the postoperative morbidity [2, 5] .
In this paper, we present a rare case of an isolated CBR as a result of a seat-belt injury.
Case report
A haemodynamically stable 37-years old seat-belt fastened driver with an uneventful medical history was admitted to the resuscitation room of a Level-I trauma center with a delay of 40 min after a high velocity road traffic accident. While being fully conscious, reaching 15 points according to the Glasgow coma scale, the patient suffered from symptoms of an acute abdomen. The primary survey revealed a haemodynamically stable patient showing abdominal tenderness and bruises in the lower abdomen ("seatbelt sign"). On examination there was no clinically sign of pelvis instability. The laboratory parameters and vital signs are presented in Table 1 .
A whole-body, multiphase, multiple detector computed tomography (MDCT) showed fluid within the peritoneal cavity (radiodensity 10-20 HU) and the space of Retzius (Fig. 1) , a finding consistend with intra-and extraperitoneal urinary bladder ruptures. However, there was no evidence of fractures or further injuries to the parenchymatous or hollow organs. In the absence of any signs of urethral injury, a Foley catheter was placed revealing gross haematuria. Afterwards midline laparotomy was performed and revealed large amounts of mainly clear and slightly bloody fluid in the spatium rectovesicale. While no further injuries of the parenchymatous or hollow organs were detected, the urinary bladder showed a CBR with a 2 cm long intraperitoneal ( a 3 cm long extraperitoneal full thickness rupture (Fig. 3 ), which were repaired with a two-layer absorbable suture. Postoperatively, the initial cystographie after 10 days showed a questionable dorsal leakage, so the Foley catheter remained in place for another two weeks and was removed after inconspicuous cystography (Fig. 4) . 
Discussion
The most common abdominal injuries following blunt abdominal trauma are liver and splenic injuries [6] . Due to its location deep in the bony pelvis the urinary bladder is well protected against external forces [2] . For this reason TBR are rare, representing only 0.87-1.6% of all blunt abdominal trauma cases [3, 4] . The injury mechanisms of TBR are various: a) primary, due to a direct blow to a distended bladder, while there is a direct correlation between bladder distension and the extent of injury [7, 8] ; b) secondary, due to shearing forces during high-energy blunt abdominal trauma leading to pelvic fracture; c) due to penetrating injuries and d) due to various iatrogenic causes [2] . Traumatic urinary bladder injuries are classified in bladder contusions (i.e., damage to mucosa or muscularis without full-thickness lesion), intraperitoneal (IBR) or extraperitoneal ruptures (EBR) [2] . Up to 60% of all TBR are extraperitoneal and around 25% are intraperitoneal [9] . Approximately 10% of the pelvic fractures are associated with TBR [9] , but 89% to 100% of the EBR are associated with pelvic fractures [10] . In the presence of an underlying pelvic fracture only 5-8% of all TBR are CBR [2] , while isolated CBR are even more seldom. The injury mechanism of IBR is a direct blow to the lower abdomen with a distended bladder, for example caused by a seat-belt injury, as seen in the presented case. In this constellation, the urinary bladder will rupture at its anatomically weakest point, the apex vesicae [5, 8] .
The clinical presentation of TBR is variable ranging from nonspecific lower abdominal pain to symptoms of an acute abdomen. Characteristic symptoms are gross haematuria and the inability to urinate [5] . Patients may show signs of pelvic fractures or only bruising and friction burns ("seat-belt sign"), as a hint of a blunt abdominal trauma. The diagnostic modalities in patients with suspected TBR are bedside ultrasound [8] , static or CT cystogram [2] , whereby CT cystography is considered as the method of first choice in patients with suspected bladder injury with a sensitivity of 95% and specificity of 100% [11, 12] . The whole-body CT is an excellent imaging tool for multiple injured patients, and its diagnostic superiority to other diagnostic methods has been described previously [13, 14] . However, the standard contrast-enhanced CT alone is not sufficient to exclude a TBR [2] . In the presented case the whole-body standard contrast-enhanced CT detected a CBR, so a CT cystography was no longer necessary and surgical treatment was indicated. Surgical repair with absorbable suture is the standard of care in IBR, whereby there is no consent whether two-layer closure is superior to single layer closure in open urinary bladder repair [4] . Depending on the extent of the injury, isolated EBR is managed mainly nonsurgical with urinary catheter drainage for 10 days to 3 weeks [2] . However, the recent literature recommends cystorrhaphy for complicated EBR, and in cases of explorative laparotomy for nonurological indications as well as in cases of open repair of pelvic fractures [15, 16] .
As the coexistence of a seat-belt sign and abdominal pain is associated with an increased risk of intraabdominal injuries [17] and considering the high mortality rates of TBR, ranging from 11% to 22% [4, 18] , an immediate and adequate diagnostic approach followed by an appropriate therapy is indicated, while physicians should maintain a high level of suspicion for urologic injuries following blunt abdominal trauma.
Conclusion
The presented case emphasizes the importance of the initial clinical assessment during resuscitation room management with a high level of suspicion for urologic injuries following blunt abdominal trauma, even in the absence of an underlying pelvic fracture.
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